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Abstract 
Geological Storage of CO2 has been identified by the provincial Alberta government as the major component of its strategy for reducing 
greenhouse gas emissions in the province. The issue of reducing atmospheric CO2 emissions is particularly important for oil sands plants, whose 
emissions in 2013 were in the order of 55 Mt CO2eq. Unfortunately, the oil sands operations are located near the shallow edge of the Alberta 
basin, which is not suitable for CO2 storage. However, CO2 storage in deep Devonian oil and gas reservoirs located westward of the oil sands 
operations may constitute a solution for storing CO2 from these operations. The volumetric CO2 storage capacity in 1225 oil and gas reservoirs in 
13 different Devonian formations in an area covering approximately 126,000 km2 was estimated using information from reserves and production 
databases. The CO2 storage capacity has been calculated by reservoir type and by production stage. The aggregate CO2 storage capacity in oil and 
gas reservoirs in the Devonian sedimentary succession in the study area is in the order of ~700 Mt. However, most of the reservoirs have small 
storage capacity, and only 9 oil reservoirs and 10 gas reservoirs have CO2 storage capacity greater than 5 Mt each, for a cumulative total of ~447 
Mt CO2. The strength of underlying aquifers was evaluated by performing material balance calculations for these 19 oil and gas reservoirs and it 
was found that they do not have a significant effect in reducing the CO2 storage capacity of these reservoirs. The CO2 storage capacity in the 
study area is bound to be greater if one considers the fact that, once the infrastructure, including pipelines, is built to bring CO2 to any of these 
very large reservoirs, then smaller reservoirs in the same oil or gas field can be accessed with relatively minimal extra costs. The aggregate CO2 
storage capacity in the fields where the 19 very large oil and gas reservoirs are found has been considered as well, raising the CO2 storage 
capacity in these fields to ~491 Mt CO2. The storage capacity in oil reservoirs in the study area can be further increased by using CO2 in enhanced 
oil recovery. Although 705 oil pools have been identified as being technically suitable for CO2-EOR, only 12 oil reservoirs have remaining oil in 
place greater than 60 million barrels that would economically justify implementation of CO2-EOR. Assuming various incremental recovery 
factors and net CO2 utilization factors, the additional amount of CO2 that may be stored in these 12 oil reservoirs varies between 31 and 412 Mt 
CO2, thus increasing the CO2 storage capacity in these oil reservoirs. This evaluation shows that the potential CO2 storage capacity in oil and gas 
reservoirs in Devonian strata west of the Athabasca oil sands area in Alberta is significant and has the potential to reduce the carbon footprint of 
the oil sands operations for several decades until other technological advances for reducing CO2 emissions will come into being. 
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1. Introduction 
Carbon dioxide capture and storage in geological media is a short-to-medium term technology that can reduce 
significantly atmospheric emissions of anthropogenic CO2. Although oil and gas reservoirs have smaller storage 
capacity than deep saline aquifers [1], they have the advantage that they are better characterized, the quality of the 
confining caprock has been demonstrated over geological periods of time, the risk is lower because pressure 
generally is not allowed to increase above the initial reservoir pressure, and local infrastructure is already in place 
(i.e., oil and gas reservoirs are brownsites, while deep saline aquifers are greensites, with implications for 
characterization, risk assessment and monitoring [2]). In addition, incidental CO2 storage in CO2 enhanced oil 
recovery (CO2-EOR) operations presents the advantage that the value of the incremental produced oil contributes to 
offsetting the cost of CO2 storage. 
The Province of Alberta is the largest CO2 emitter in Canada, with annual emissions close to 250 Mt. Geological 
storage of CO2 has been identified by Alberta’s government as a major component of its strategy for reducing 
greenhouse gas emissions. Recently the government of Alberta has passed legislation permitting CO2 storage at 
depths greater than 1000 m [3]. Oil sands producers in the Athabasca area in Alberta (see Fig. 1), with annual 
emissions of ~55 Mt CO2eq, need to reduce both their current and future CO2 emissions, with CO2 capture and 
storage (CCS) providing the single largest potential for CO2 emissions reduction. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Location of the oil sands deposits in Canada and of the study area. 
Unfortunately, the Athabasca oil sands deposits and corresponding oil sands operations are located in a region 
where CO2 storage on site or nearby is not possible because of the shallowness of the basin (less than 1000 m 
depth). Consequently, oil sands operators will have to pipeline captured CO2 a few hundred kilometres either to the 
south close to Edmonton, where it can be stored in the Basal Cambrian sandstone aquifer [4, 5], or further south 
using the Alberta Carbon Trunk Line (ACTL) pipeline [6], or to the west of the Athabasca oil sands operations, 
where there could be significant CO2 storage potential in Devonian strata. The evaluation of the storage capacity in 
oil and gas reservoirs, and identification of candidate reservoirs for CO2 storage in the Devonian sedimentary 
succession in a region covering 126,000 km2 west of the Athabasca oil sands (Tp. 57-90, Rg. 1 W4M to Rg. 14 
W5M) are presented in the following, while the assessment of CO2 storage capacity in deep saline aquifers is 
presented in a companion paper [7]. 
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2. Methodology 
Two fundamental assumptions are being made in calculating the CO2 storage capacity in depleted oil and gas 
reservoirs: 
1. The volume previously occupied by the produced hydrocarbons is available for CO2 storage. This 
assumption is generally valid for pressure-depleted reservoirs that are not in hydrodynamic contact with an aquifer, 
or that are not flooded during secondary and tertiary oil recovery. In reservoirs that are in hydrodynamic contact 
with an underlying aquifer, formation water invades the reservoir as the pressure declines because of production, 
leading to a decrease in the pore space available for CO2 storage, but CO2 injection can partially reverse the aquifer 
influx, thus making more pore space available for CO2. Not all the previously hydrocarbon-saturated pore space will 
become available for CO2 because some of the invading water is trapped in the pore space due to capillarity, viscous 
fingering and gravity effects [8]. In the case of reservoirs with strong aquifer support, the CO2 storage capacity is 
reduced by up to 60% in the case of oil reservoirs, and up to 30% in the case of gas reservoirs [9]. The strength of 
the aquifers underlying hydrocarbon reservoirs in the study area was evaluated using the material balance method 
[10]. 
2. CO2 will be injected into depleted oil and gas reservoirs until the reservoir pressure is brought back to the 
initial reservoir pressure. This is based on safety reasons because the pressure depletion and build-up cycle may 
damage the caprock integrity, and the Alberta Energy Regulator generally imposes this limit.  
Regional scale assessments are based on reserves and production databases maintained by the Alberta Energy 
Regulator. Solution gas is not considered in storage capacity calculations because it is implicitly taken into account 
in oil reservoirs through the oil shrinkage factor. Since the reserves database indicates the volume of original gas 
and oil in place (OGIP and OOIP) at standard surface (stock tank barrel; STB) conditions, the mass storage capacity 
for CO2 storage in a reservoir at in situ conditions, M, is given by: 
M = ρCO2r × Rf × (1 – FIG) × OGIP× [(Ps × Zr × Tr) / (Pr × Zs × Ts)]  for gas reservoirs, and by: 
M = ρCO2r × [Rf × OOIP × Bf - Viw + Vpw]    for oil reservoirs. 
In the above equations Rf is the recovery factor, FIG is the fraction of injected gas, P, T and Z denote pressure, 
temperature and the gas compressibility factor, respectively, Bf is the formation volume factor that brings the oil 
volume from standard conditions to in-situ conditions, Viw and Vpw are the volumes of injected and produced water, 
respectively, and ρCO2 is CO2 density. The subscripts “r” and “s” denote reservoir and surface conditions, 
respectively. If gas or miscible solvent is injected in oil reservoirs in tertiary recovery, then the mass balance of 
these should be added to eq. (2). The CO2 density at reservoir conditions, ρCO2r, is calculated from equations of 
state [11]. The volumes of injected and/or produced water, solvent or gas are calculated from production records. 
Many reservoirs are relatively small in volume, and have a low capacity for CO2 storage, rendering them 
uneconomic. Building the infrastructure for CO2 capture, transportation and injection is less costly if the size of the 
reservoir is sufficiently large to justify the needed investment and reduce the cost per tonne of stored CO2. Various 
cut-offs have been used, based on a reservoir’s CO2 storage capacity [9] or on reservoir cumulative production [12] 
to eliminate small reservoirs from consideration. However, instead of cumulative oil production, a more suitable 
criterion indicative of reservoir size would be the recoverable oil in place (ROIP), which is given by the product of 
recovery factor (Rf) and original oil in place (OOIP). More detailed analysis, based on economic criteria, should be 
applied for the selection of the best oil and gas reservoirs for CO2 storage to determine the practical CO2 storage 
capacity.  
CO2 enhanced oil recovery (CO2-EOR) provides additional CO2 storage capacity in oil reservoirs because CO2 is 
retained in the reservoir as a result of the oil recovery process. Estimation of the storage capacity in CO2-EOR is 
based on case-by-case numerical reservoir simulations, an approach that is not possible in regional-scale 
evaluations. However, screening and identification of oil reservoirs suitable for CO2-EOR can be performed using 
various criteria such as reservoir depth, temperature, minimum miscibility pressure (MMP) and oil gravity [13, 14], 
and using the industry experience to date [15]. Estimation of the incidental CO2 storage in CO2-EOR operations is 
based on industry’s experience regarding incremental oil recovery and CO2 utilization factor (defined as the volume 
of CO2 used to produce an additional barrel of oil).  
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3. CO2 Storage Capacity in Hydrocarbon Reservoirs at Depletion 
In the Devonian strata in the study area there are 798 oil reservoirs, 4 oil reservoirs with a gas cap (aka 
associated oil reservoirs) and 423 gas reservoirs, found in 13 different stratigraphic units and at depths varying 
between 202 m and 2887 m. Their distribution is shown in Fig. 2a in relation to the 1000 m depth isolines to the top 
of the Devonian strata (brown line in the SW) and to the Precambrian basement that underlies the Devonian 
sedimentary succession (blue line in the NE). The Devonian strata dip to the southwest and it can be seen that the oil 
reservoirs are located in the deeper part of the sedimentary succession while the gas reservoirs are located in the 
shallower part (see also Table 1). 
 
Fig. 2. Location of oil and gas reservoirs in the Devonian sedimentary succession in the study area: a) all the oil and gas reservoirs; and b) only 
the reservoirs with individual CO2 storage capacity greater than 5 Mt. 
Table 1 shows the distribution of hydrocarbon reservoirs by depth (deeper and shallower than 1000 m), by type 
of reservoir (oil, gas, etc.) and by production from one or more (commingled) reservoirs. Commingled reservoirs are 
those were production is from wells that are perforated in more than one reservoir. 
Table 1: Number and type of hydrocarbon reservoirs in the Devonian sedimentary succession in the study area, split by depth in relation to the 
minimum 1000 m depth required for CO2 storage in Alberta. 
Reservoir 
Type 
 Number of Reservoirs 
 Deeper than 1000 m Shallower than 1000 m 
Heavy Oil Oil Associated Gas Heavy Oil Oil Gas 
Uncommingled 6 778 3 16 2 2 393 
Commingled  10 1 1   13 
Total 6 788 4 17 2 2 406 
 
Table 2 shows the CO2 storage capacity calculated for all the deep oil reservoirs in Table 1 except for the heavy 
oil reservoirs. The results are presented by production type: primary production (under internal energy drive), 
secondary production (under water drive in water flooding) and tertiary production (under gas or solvent drive; 
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natural gas is used for tertiary oil recovery in Alberta because of its abundance and low cost, as opposed to 
anthropogenic CO2 that needs to be captured at too high of a cost). The calculated CO2 storage capacity varies over 
several orders of magnitude, from only 11 t CO2 in the smallest oil reservoir to ~34 Mt CO2 in the largest reservoir. 
The CO2 storage capacity in the two shallow oil reservoirs is negligible at 3,615 t CO2. The total CO2 storage 
capacity in oil reservoirs is ~233.5 Mt CO2. 
Table 2: Calculated CO2 storage capacity (t) in all the oil reservoirs in the Devonian strata in the study area deeper than 1000 m. 
Reservoir 
Type 
Non-Associated Oil Associated Oil 
(Oil with Gas Cap) 
Production 
Type 
Primary Secondary Tertiary Primary Secondary Tertiary 
Smallest 11 544 9,711,498 44,196   
Largest 8,533,900 8,565,590 33,977,147 1,555,038   
Cumulative 119,584,820 30,917,972 64,379,035 1,599,234 5,246,219 11,739,200 
Table 3 shows, by depth threshold, the calculated CO2 storage capacity in gas reservoirs in the Devonian strata in 
the study area, which varies between 416 t in the smallest gas reservoir and ~135 Mt in the largest reservoir. The 
total CO2 storage capacity in gas reservoirs, regardless of depth, is ~466 Mt, which is almost double of the CO2 
storage capacity in oil reservoirs. Together, the CO2 storage capacity in oil and gas reservoirs in the Devonian strata 
in the study area is close to 700 Mt. 
Table 3: Calculated CO2 storage capacity (t) in all the gas reservoirs in the Devonian strata in the study area. 
 Deeper than 1000 m Shallower than 1000 m
Smallest 1,243 416
Largest 135,084,537 113,012,670
Cumulative 150,752,552 315,253,841
Examination of Tables 1 to 3 indicates that: 
1) Excluding the four deep associated oil and gas reservoirs with a cumulative storage capacity of ~18.6 Mt 
CO2 (of which 8.5 Mt capacity is in the oil leg and 10.1 Mt capacity is in the gas cap of these reservoirs), 
the aggregate CO2 storage capacity in non-associated gas reservoirs in the Devonian sedimentary 
succession in the study area is significantly greater than the CO2 storage capacity in non-associated oil 
reservoirs (i.e., ~66.6% of the CO2 storage capacity is found in gas reservoirs);  
2) The CO2 storage capacity in individual gas reservoirs is also greater than that in individual non-associated 
oil reservoirs (~1.1 Mt versus 0.275Mt on average, respectively). This is due to both larger size of, and 
higher recovery factor in gas reservoirs as opposed to oil reservoirs (typically recovery factors for oil 
reservoirs are in the 20% to 30% range, while the recovery factor for gas reservoirs is in the 85% to 95% 
range). As an aside, the specific CO2 storage capacity (i.e., the CO2 storage capacity per unit volume of 
reservoir rock) is generally smaller in the gas reservoirs than that in the oil reservoirs because the gas 
reservoirs are by and large shallower, hence CO2 density is generally lower than that of CO2 in oil 
reservoirs; however the aggregate and average CO2 storage capacity in gas reservoirs is greater than those 
in oil reservoirs for the reasons mentioned above.  
3) There is significant CO2 storage capacity of ~315 Mt in the gas reservoirs located at shallow depth (less 
than 1000 m) compared with the storage capacity of ~384 Mt in oil and gas reservoirs at depths greater than 
1000 m, i.e., 45% of the total aggregate storage capacity in hydrocarbon reservoirs in the Devonian strata in 
the study area is found at depths less than 1000 m.  This CO2 storage resource is sterilized by the current 
legislation in Alberta that mandates CO2 storage to be at depths greater than 1000 m. Furthermore, this 
significant CO2 storage resource is located closer to the oil sands emitters in the Athabasca area than the 
deeper resource located farther to the west, with economic implications in terms of the cost of the 
infrastructure (pipelines and compressors) needed to carry the captured CO2 from sources to sinks. 
Nevertheless, the great majority of both oil and gas reservoirs have low CO2 storage capacity compared with the 
industry needs, as illustrated in Fig. 3 which presents frequency distributions of the CO2 storage capacity in non-
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associated oil and gas reservoirs. In regard to associated oil and gas pools, two reservoirs have storage capacity 
greater than 5 Mt CO2. 
 
Fig.3. Frequency distributions of CO2 storage capacity in non-associated oil and gas reservoirs in Devonian strata in the study area.  
Although only seven non-associated oil reservoirs, two associated oil reservoirs and ten gas reservoirs have 
individual CO2 storage capacity greater than 5 Mt, their cumulative storage capacity is quite significant at 447.5 Mt, 
i.e., 1.6% of all the reservoirs hold ~64% of the total CO2 storage capacity in oil and gas reservoirs in the Devonian 
strata in the study area and these reservoirs should be the main target for CO2 storage. The location of these 19 
reservoirs is shown in Fig 1b, and again it can be seen that the oil reservoirs are deeper than 1000 m and the gas 
reservoirs are, by and large shallower, than 1000 m. Only two oil reservoirs are in primary production, while two are 
in secondary production and five are in tertiary production. As production from the oil reservoirs in secondary and 
tertiary production continues, their CO2 storage capacity will decrease accordingly, particularly in the water flooded 
reservoirs.  Application of material balance calculations to these 19 oil and gas reservoirs [10] indicates that the 
effect of the underlying aquifers is weak; hence no reduction in the CO2 storage capacity in these reservoirs should 
be expected as a result of water invasion. The current CO2 storage capacity in these nine oil reservoirs is ~100 Mt 
and the storage capacity in the gas cap of the two associated oil reservoirs is ~141 Mt, for a total of ~241 Mt, while 
the storage capacity in the eight gas reservoirs shallower than 1000 m is ~206 Mt.  
From a practical point of view, the CO2 storage capacity in Devonian oil and gas reservoirs in the study area 
could be increased beyond that of the 19 large oil and gas reservoirs with CO2 storage capacity greater than 5 Mt 
CO2 if one considers the fact that, once a CO2 pipeline is built to bring CO2 to any of these reservoirs, then smaller 
reservoirs in the same oil or gas field can be easily accessed with relatively minimal extra costs. By accessing 
smaller reservoirs in the same fields, the storage capacity is increased by ~20%, from 447 Mt CO2 to 537 Mt CO2. 
However, this increase is achieved mainly in only three oil fields and three gas fields; the increase in storage 
capacity in the other 13 oil and gas fields is negligible and not worth the infrastructure costs. 
 
4. Potential CO2 Storage Capacity in CO2 Enhanced Oil Recovery 
Oil not accessible to secondary recovery (waterflooding) can be recovered using miscible CO2-EOR, where the 
injected CO2 becomes miscible with crude oil. Although after breakthrough CO2 is produced with oil and, after 
separation, is re-injected back into the reservoir, the retention (or storage) rate of purchased CO2 is greater than 
90%. Based on previous work and the characteristics of worldwide CO2-EOR operations [13, 15] the following 
screening criteria (Table 4) were used to assess the suitability of the oil reservoirs for CO2-EOR. 
 
 
 
 
0
100
200
300
400
500
600
700
0.1 0.2 0.5 1 2 5
N
um
be
r o
f P
oo
ls
 
Pool Capacity (Mt CO2) 
Non-Associated Oil Pools 
0
50
100
150
200
250
0.1 0.2 0.5 1 2 5
N
um
be
r o
f P
oo
ls
 
Pool Capacity (Mt CO2) 
Non-Associated Gas Pools 
5228   Alireza Jafari and Stefan Bachu /  Energy Procedia  63 ( 2014 )  5222 – 5230 
Table 4: Criteria for determining the suitability of oil reservoirs for CO2-EOR (metric values in brackets). 
Reservoir Characteristic Value 
Depth (ft/m) ≥1150 (≥350) 
Temperature (ºF/ºC) 82 to 250 (28 to 121) 
Pressure > MMP and < Pi 
Porosity (%) ≥ 3, preferably > 10 
Oil Gravity (ºAPI) > 27 and ≤ 45 
Remaining Oil in Place (%)                      ≥ 30 
Remaining Oil in Place (MMbbl)                       ≥20 
The reserve and production databases of the Alberta Energy Regulator have information about reservoir depth, 
temperature, initial pressure, porosity, oil gravity, original oil in place (OOIP), recovery factor (Rf) and remaining 
oil in place (ROIP). Regarding pressure, it is assumed that the regulatory agency will not allow increasing reservoir 
pressure above the initial pressure Pi, thus maintaining it safely below the fracturing pressure, displacement pressure 
and minimum stress. The minimum miscibility pressure (MMP) depends on oil gravity and temperature and can be 
calculated using the empirical relation [12]: 
MMP = -329.558 + (7.727 × 1.005T - 4.377) × MW 
where MMP is in psi, T is in ºF and MW the molecular weight of the C5+ components in reservoir oil (kg/kg). The 
molecular weight of the C5+ components can in turn be calculated based on oil gravity G (ºAPI) according to [16]:  
ܯܹ ൌ ൬͹ͺ͸ͶǤͻܩ ൰
ଵ
ଵǤ଴ଷ଼଺
 
Oil viscosity is also used sometimes as a screening criterion, but it is closely linked with oil gravity and oil 
composition (molecular weight) and, therefore, was not used in this study. 
 
All the oil pools, non-associated and associated, in the Devonian strata in the study area meet the criteria of 
depth, temperature and porosity, but only 705 oil reservoirs meet the next three criteria of Table 4. However, the 
ROIP in 693 oil reservoirs is too small (<10 MMbbl) to justify the implementation of a CO2-EOR scheme, and only 
12 oil reservoirs, all deeper than 1000 m, have ROIP > 60 MMbbl that would make CO2-EOR economic depending 
on CO2 price and availability. Six of these reservoirs are also among the nine oil reservoirs with large storage 
capacity at depletion.  
Estimation of the additional CO2 storage capacity, MCO2-EOR, as a result of CO2-EOR operations is based on the 
following relationship: 
MCO2-EOR = OOIP × ρCO2-STD ×Rf-EOR × UFnet 
where ρCO2-STD is CO2 density at standard conditions (1.78 kg/m3), Rf-EOR is the incremental recovery factor as a 
result of EOR operations, and UFnet is the CO2 net utilization factor, which refers only to the newly-purchased CO2 
used in the production of an additional barrel of oil that is left (trapped) in the reservoir. Historical evidence tends to 
indicate that, as a CO2-EOR project advances in time, the recovery factor increases and the net utilization factor 
decreases, with the recovery factor Rf-EOR varying between 4% and 20% and the net utilization factor UFnet varying 
between 3 and 8 Mscf/STB [17]. 
Assuming recovery factors of 4%, 12% and 20%, and net utilization factors of 3, 5 and 8 Mscf/STB, Table 5 
shows the forecasted amounts of additional oil that may be produced and CO2 that may be stored in these scenarios 
if CO2-EOR will be implemented in the 12 oil reservoirs in the study area that meet the criteria of Table 4. The 
results indicate that significant additional CO2 storage capacity can be achieved if CO2-EOR is implemented, while, 
at the same time increasing oil production. 
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Table 5. Estimated incremental oil production and additional CO2 storage capacity if CO2-EOR is applied to the 12 oil reservoirs in the Devonian 
sedimentary succession in the study area  that meet the criteria of Table 4, considering various recovery and utilization factors. 
Recovery Factor Rf-EOR (%)  4 12 20 
Incremental Oil Production (MMbbl)        205        615 1,025 
Net CO2 Utilization Factor (Mscf/STB) Additional CO2 Storage Capacity (Mt) 
3 31 93 155 
5 52 155 258 
8 82 247 412 
 
5. Conclusions 
Oil not accessible to secondary recovery (waterflooding) can be recovered using miscible CO2-EOR, where the 
Geological storage of CO2 at depths greater than 1000 m has been identified by Alberta’s government as a major 
component of its strategy for reducing greenhouse gas emissions. The issue of reducing atmospheric CO2 emissions 
is particularly important for oil sands producers in Alberta. The location of the Athabasca oil sands deposits is such 
that CO2 storage on site or close by is not possible because of the shallowness of the basin. There are 790 oil pools, 
4 oil pools with a gas cap and 8 heavy oil pools, and 423 gas pools in the Devonian sedimentary succession in a 
region covering 126,000 km2 west of the Athabasca oil sands. All but four oil reservoirs are located at depths greater 
than 1000 m, while 406 gas reservoirs are located at depths shallower than 1000 m. Assuming that, after depletion, 
CO2 will be stored in these reservoirs up to the point at which the respective reservoir pressure reaches the initial 
reservoir pressure, the total CO2 storage capacity in all the deep reservoirs is estimated to be: ~215 Mt CO2 in oil 
reservoirs, ~151 Mt CO2 in gas reservoirs, and close to 16 Mt CO2 in oil reservoirs with an associated gas cap.  The 
CO2 storage capacity in shallower oil reservoirs is negligible, but the CO2 storage capacity in shallower gas 
reservoirs is significant at ~315 Mt CO2. However, the great majority of both oil and gas reservoirs have low CO2 
storage capacity. Only 9 deep oil reservoirs and 10 gas reservoirs (2 deeper and 8 shallower than 1000 m) have 
individual CO2 storage capacity greater than 5 Mt CO2, for a total of ~447 Mt CO2, of which ~241 Mt CO2 storage 
capacity is at depths greater than 1000 m, and ~206 Mt CO2 storage capacity is at depths less than 1000 m.  The 
potential CO2 storage resource shallower than 1000 m depth is sterilized under current CCS legislation in Alberta. 
The storage capacity in the large oil and gas reservoirs in the Devonian strata in the study area can be increased 
by 20% by accessing smaller reservoirs in the same oil or gas field once the main CO2 pipeline infrastructure is 
built. The CO2 storage capacity can be further increased by using CO2 in enhanced oil recovery. Using a set of 
criteria based on literature and on the characteristics of current CO2-EOR operations in the world, 12 oil reservoirs 
have been identified as suitable for CO2-EOR, of which six also have large storage capacity at depletion. The 
additional CO2 that may be stored in these reservoirs varies between 31 and 258 Mt CO2. Once the costs of CO2 
capture are brought down, the significant storage capacity of 241.5 Mt CO2 in 11 oil and gas reservoirs deeper than 
1000 m, and of the additional capacity in CO2-EOR operations, makes building the infrastructure needed to transport 
CO2 captured from oil sands plants to these deep reservoirs economically attractive.  
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